The effects of compost (5, 7.5 and 10 ton/fed), NPK (50, 75 and 100%) and/or Effective micro-organisms/Minia Azotein fertilization on plant height, number and dry weight of flowering tops/plant and essential oil productivity (% and yield/plant) were investigated during 2012/2013 and 2013/2014 at the experimental farm, Fac. of Agric., Minia Univ.
INTRODUCTION
Achillea millefolium, L.
(Fam. Asteraceae). Common name: yarrow. For medicinal purpose it has been used as administrated both internally and externally. It is valuable for treating wounds, stopping the flow of blood, treating colds, fevers, kidney diseases and menstrual pain (Duke, 1985 , Bown, 1995 , Chevallier, 1996 and Noerman, 1998 .
Organic fertilizers are very important due to their beneficial effects on the soil, growth and increase the productivity, as well as, improving the quality of plant production (Aziz and Iman, 2004; Harb and Mahmoud, 2009 and Ferraz et al., 2014 
on Achillea millefolium).
Chemical nutrients especially N, P and K are very important for plant growth and productivity (Giorgi et al., 2009 on Achillea collina; El-Mekawy, 2013 on Achillea santolina and Abd El-Latif, 2014 on lavender).
Biofertilizers increase crop growth and productivity through different mechanisms, i.e. biological nitrogen fixation as Effective micro-organisms and Minia Azotein, growth promoting or hormonal substances, increasing availability of soil nutrients (Hedge et al., 1999; El-Mekawy, 2013 on Achillea santolina and Panah and Vash, 2014 
on Calendula officinalis).
Therefore, the purposes of this research were to investigate the effect of compost, mineral NPK and/or biofertilization treatments on growth and essential oil production of yarrow plants.
MATERIALS AND METHODS
This research was carried out at the experimental farm of Fac. of Agric., Minia Univ., during two consecutive seasons (2012/2013 and 2013/2014) . Mechanical and chemical analysis of the soil were performed according to (Jackson, 1973) as shown in (Table, a The experiment was arranged in a randomized complete blocks design in a split-plot with three replicates. The main plots (A) included four treatments of compost (control, 5, 7.5 and 10 ton/fed). While seven treatments of mineral NPK and/or biofertilization occupied the sub-plots (B) (100% NPK, 75% NPK + E.M., 50% NPK + E.M., 75% NPK + M.A., 50% NPK + M.A., 75% NPK + E.M. + M.A. and 50% NPK + E.M. + M.A.).
The experimental unit (pot) was 3.0 × 2.4 m and containing 5 rows, 60 cm apart. The seedlings were transplanted as individual plants in hills, 40 cm apart, therefore, each plot contained 30 plants.
Compost was added during preparing the soil to cultivation in both seasons. El-Sayed (1986) . While, 75% NPK were 225+75+37.5 kg/fed and 50% NPK were 150+50+25 kg/fed, respectively. All amounts of P fertilizer were added during the preparing the soil, while the amounts of mineral NK fertilizers were divided into three equal batches and added at one month interval, starting December 25 th in both seasons.
Fresh and active two biofertilizers, Effective micro-organisms (E.M.) and Minia Azotein (M.A.) applied either separately or in a mixture at three times at one month interval starting December 18 th for both seasons. Biofertilizers were added to the soil around each seedling (50 ml/seedling, 1 ml=10 7 cells) and then seedlings were irrigated immediately. All other agricultural practices were carried out as usual in the region.
At the end of experiment, the following data were recorded: plant height (cm), number of flowering tops per plant (flowering tops were collected 4 times every one month during the flowering season), dry weight of flowering tops/plant, essential oil percentage, oil yield (ml/plant).
Air-dried flower tops in each treatment carefully hand crushed to measure the percentage of essential oil according to (British Pharmacopoeia, 1963) by distilling 25 g of flowers for 4 hours in order to extract the essential oil.
The obtained data were tabulated and statistically analyzed according to MSTAT-C (1986) and L.S.D. test at 5 % was followed to compare between the means.
RESULTS AND DISCUSSION

1-Plant height (cm):
Data obtained in (Table, 1) indicated that plant height was significantly increased as the compost treatments increased. So maximum plant height (88.1 and 89.8 cm for the first and second season, respectively) was achieved on 10 ton/fed compost. Several studies showed that compost could increase the growth of some medicinal plants such as yarrow (Aziz and Iman, 2004 and Harb and Mahmoud, 2009 ) and sage (Abdou et al., 2012) . Also, data in Table ( 
2-Flowering aspects:
Data presented in Table ( 1) indicated that number and dry weight of flowering tops/plant of yarrow were gradually increased, in both seasons, parallel to the increase in compost level. The high level of compost (10 ton/fed) gave significantly higher values in both seasons than other treatments. Similar results were obtained by Harb and Mahmoud (2009) Concerning the treatments of mineral NPK and/or biofertilization data in Table (1) showed that fertilizing yarrow with NPK (100%) followed by 75% NPK plus E.M. + M.A. produced the highest number and dry weight of flowering tops/plant in both seasons comparing with other five used treatments.
The role of NPK fertilizers in augmenting yield and weight of flowers was found by Harb and Mahmoud (2009) and ElMekawy (2013) on Achillea spp. and Khalif et al. (2014) and Maleki et al. (2014) on Calendula officinalis. Meanwhile, the The interaction treatments was significant in both seasons and the highest values were obtained with the interaction treatments of compost (10 ton/fed) × 100% NPK followed by compost (10 ton/fed) × 75% NPK + E.M. + M.A.
3-Essential oil production:
Data presented in Table ( 2) indicated that all of the three tested treatments of compost (5, 7.5 and 10 ton/fed) gave significantly in the two seasons higher percentage and yield of essential oil/plant than that of the control. The high level of compost recorded the highest values.
Applying organic manure not only relieved material inhibition an autotoxic substance in the root exudates by cinnamic acid but also promoted growth, increased the content and composition of plant secondary metabolites (essential oils or alkaloids), (Zheljazkov, 2005) .
Supplying plants with adequate quantities of NPK led to an increase in growth consequently, increasing the overall flower production which reflect on essential oil yield similar, Giorgi et al. (2009) Also, data in Table ( 2) indicated that significant differences were obtained among the seven tested treatments in both seasons. The highest essential oil percentage and yield/plant was given by 100% NPK treatment or 75% NPK + E.M. + M.A. with no significant differences being obtained between them.
The interaction between compost and mineral NPK and/or biofertilization treatments was significant for essential oil % and yield per plant in both seasons. The best overall results, among different interaction treatments were obtained due to compost at high level (10 ton/fed) in combination with 100% NPK or 75% NPK plus E.M. + M.A. 
